Background: Cervical or coronal preflaring allows a more accurate assessment of the apical diameter of the root canal. This article investigates the influence of cervical preflaring -using different rotary instruments on the determination of initial apical width of the canal. Materials and Methods: 40 maxillary central incisors and maxillary first molars were assigned for this study. Actual canal length (working length [WL]) was determined with patency file. The teeth were divided into four Sub groups -Sub Group A had no preflaring. Sub Group B -preflaring with Gates Glidden. Sub Group C -preflaring with Quantec Flare series instruments. Sub Group D -preflaring with LA (line angle) Axxess burs. Each canal was instrumented starting with size 08 files and file sizes were increased until a binding sensation was felt at the WL. The apical region was then observed under a stereomicroscope, and the differences between a root canal and maximum file diameters were evaluated for each sample. Results: Significant differences were found among experimental groups regarding anatomical diameter at the WL and the first file to bind in the canal (P < 0.0001, 95% confidence interval). The major discrepancy was found when no preflaring was performed (0.172 mm for incisors and 0.162 mm for molars average). The LA Axxess burs produced the smallest differences between anatomical diameter and first file to bind (0.03 mm for incisors and 0.042 mm for molars average). Gates Glidden drills and flare instruments were ranked in an intermediary position, with no statistically significant differences between them. Conclusion: From the present study, it can be inferred that the canals preflared with LA Axxess burs presented the lowest discrepancy values between the file size and anatomical diameter, thus proving its role as an adjunct in root canal preparation procedures. with the clinician's ability to determine contact and tightness at the apex. [2] It has been cited in the literature that it is advantageous to remove third coronal interference before accomplishing apical instrumentation.
INTRODUCTION
The determination of working width during instrumentation forms a critical aspect of root canal treatment. Since the diameters of the apical canals vary in all tooth groups, a standard size cannot be recommended for apical enlargement. The current approach is to enlarge the canal to three sizes larger than the first file to bind. The concept behind this approach is that the first file to bind reflects the diameter of the apical constriction. Thus, by using three successively larger files to the same working length (WL), the layer of heavily infected dentin should be removed from all regions of the apical wall. [1] However, there is no evidence that the instrument that binds first actually reflect the diameter of the canal at apical region. It has been demonstrated that the sensation of file fit does not necessarily occur because of its contact at the apex but may instead be a result of interference at the coronal and middle thirds of the canal. The irregularity of the walls and curvatures of the root apply pressure against the file and interfere with the clinician's ability to determine contact and tightness at the apex. [2] It has been cited in the literature that it is advantageous to remove third coronal interference before accomplishing apical instrumentation. [3] Several authors have indicated that shaping the coronal thirds of the canals alters the size of the file that fits snugly at the apex. [4, 5] Recent advances in technology have resulted in the development of new generation of endodontic instruments specifically designed for cervical preflaring. Therefore, this present study was performed to investigate the influence of cervical preflaring -Using different rotary instruments such as Gates Glidden burs, LA (line angle) Axxess burs, and Quantec flare series instruments -on the determination of the width of apical diameter of the canal in both incisors and molars.
Effect of Cervical Preflaring on Initial Apical File Size Determination in Maxillary Central

MATERIALS AND METHODS
40 maxillary central incisors and 40 maxillary first molars with complete root formation were assigned for this study. The curvature was measured using the Schneider's technique and teeth with single canals and with curvatures <20° in incisors and mesiobuccal canal with curvature between 10° and 15° in molars only were selected. Standard access to the pulp chamber was performed, and root canal orifices were located and the pulp tissue was removed with a barbed broach. The root canal of each incisor tooth and the mesiobuccal canal of each molar tooth were explored, and patency was demonstrated using a size 06 K-file until the apical foramen was reached, and the tip of the file was visible. The actual canal length was determined, and WL was established by deducting 1 mm. Teeth with the second mesiobuccal canals (MB2) were excluded from the study.
The teeth were then divided into two groups-Group I comprising of 40 incisor teeth and Group II comprising of 40 molar teeth. Each group was then divided into four sub groups with ten teeth in each.
Sub Group IA and IIA -These teeth received initial apical instrumentation without early cervical flaring of the canal. The canal of central incisors and the mesiobuccal canal of molars were sized using manual K -files (Mani ® Inc., Japan) starting with size 08 until WL was reached. Files were inserted passively into the root canal with light "watch winding" motion, and care was taken to avoid any force. File sizes were increased until a binding sensation was felt at the WL, and confirmed with radiovisiography in the proximal and clinical views. Subsequently, the instrument size was recorded for each tooth. The handles of the files were painted in black to avoid identification; thus, the operator was unaware of the file size used until a binding sensation at WL was achieved.
Sub Group IB and IIB -Each incisor tooth was enlarged in the cervical thirds with Gates Glidden burs sizes 090, 110, and 130 (Mani ® Inc., Japan) with copious irrigation using 2.5% sodium hypochlorite. The cervical portions of the mesiobuccal canal of each molar tooth were enlarged with Gates Glidden burs sizes 50, 70, and 90. The length of the preflaring was determined by the resistance felt in the canal. Then each canal was sized with K -files using the same procedure as Sub Group A, and the file size was recorded for each tooth.
Sub Group IC and IIC -Each molar and incisor tooth had the cervical portion of the root canal enlarged with nickel titanium Quantec flare series instruments (Sybron-Endo, Glendora, CA, USA). The instruments were activated by Anthogyr -Endo gear reduction handpiece (DENTSPLY) in the following sequence: 25/.08; 25/.10, and 25/.12 -21 mm. The instruments were activated until resistance was felt in the canal at a constant speed of 250 rpm with copious irrigation and the file size was recorded for each tooth.
Sub Group ID and IID -Each incisor tooth was enlarged in the cervical thirds with titanium-nitrite treated, stainless steel LA Axxess burs (Sybron-Endo, Glendora, CA, USA) sizes 20/.06, 35/.06, and 45/.06, and each molar tooth was enlarged with sizes 20/.06 and 35/.06 until resistance was felt. The instruments were activated at 10,000 rpm using contra-angled hand piece attached to the micro motor with irrigation, and the file size was recorded for each tooth.
After apical file size determination for each tooth, files were fixed with methyl cyanacrylate at the WL. Teeth were then carefully resected transversally 1 mm from the apex, with the binding file in position using a safesided rotating diamond disk positioned perpendicularly to the root canal. The apical region of each sample was rinsed with saline to remove the debris and was then observed under a stereoscopic magnifier (LaboMed CZM4) at a magnification of ×30.
The teeth were mounted with the handle of the file immobilized on a piece of wax. A metal ring of 1.3 mm inner diameter was used around the area of interest to standardize the area for analysis. The images were photographed and recorded digitally. The analysis of the images obtained was performed on a computer using Image Pro Plus software 5.1 version. The measurement of the canal diameter was made with the accuracy of 0.01 mm; the smaller dimension was recorded as canal diameter. The instruments had a square dimension at WL. The length of the diagonal line of the square was measured and considered as the diameter of the instrument. Thus, root canal and file maximum diameters were recorded for each sample. The differences between these measures were calculated to measure the discrepancy between the canal wall and the file for each sample. One-way analysis of variance was used to study the overall variance within and between groups. Tukey honestly significant difference was done to determine if the discrepancy between anatomical diameter and the file in each subgroup is significantly different from every other subgroup and to elucidate which subgroups were different. T-test was performed to determine the significant difference between the two groups.
RESULTS
The differences between canal size and file diameter for the incisor group are presented in Table 1 and for the molar group in Table 2 . The minimum and maximum values registered for each experimental group are presented, together with mean, standard deviation and 95% confidence interval.
The major discrepancy was seen in the sub group where no preflaring was performed (0.172 mm for incisors and 0.162 mm for molars). Gates Glidden drills and Flare files were ranked in an intermediary position, with statistically similar results (0.040 mm for incisors and 0.026 mm for molars average). Sub Group D in which LA Axxess burs were used produced the least discrepancy between the anatomical canal diameter and the first file to bind in both the incisor and the molar groups (0.03 mm for incisors and 0.042 mm for molars) which were statistically significant. T-test between the incisor and the molar groups showed that the difference among the groups were not statistically significant in all the four subgroups.
DISCUSSION
Coronal preflaring of the canals offers several advantages like prevention of binding the instruments, also gives better access to the apical part of the canal, prevents any change in the WL during canal preparation and improved tactile sensation and allows better control over apical instrumentation. [6, 7] Furthermore, more accurate determination of anatomical diameter at WL is possible after cervical preflaring of teeth. [8, 9] The greatest discrepancy was observed in the sub group in which no preflaring was done in both incisor and molar teeth. This demonstrated that the absence of preflaring of the canal caused a smaller instrument size binding at WL, which was reflected in higher discrepancy values between the file and anatomical diameter. This occurred due to the false sense of binding of the file at the apex which may actually be due to binding occurring at the cervical areas. Several studies have reached a similar conclusion. [2, 6, [10] [11] [12] [13] The effect of preflaring with Gates Glidden burs and flare files were ranked in intermediary position with statistically similar results in this study.
The Gates Glidden burs and flare files provided direct access to the cervical third of the walls, reducing the contact area of the instrument in these regions. Nevertheless, these instruments did not allow for accurate determination of the apical canal wall. These findings were in agreement with the studies conducted by Pecora et al., [3] Vanni et al., [4] and Barroso et al. [7] stated that early preflaring improved the determination of the anatomical diameter at WL; however, the type of instrument played a major role.
Canals preflared with LA Axxess burs showed the least discrepancy between the initial file size and the anatomical diameter in both the incisor and the molar groups. The mean discrepancy in the incisor group was 0.030 mm and in the molar group was 0.042 mm. This may be attributed to the efficient removal of the [14] This may have accounted for the better penetration of the LA Axxess burs. Another factor that can explain its better performance is the fact that these instruments are non-landed which lead to aggressive side cutting unlike Gates Glidden burs which have a marginal land. Futhermore, the tip size is 0.20, 0.35, and 0.45 mm in LA Axxess burs, whereas in incisor teeth preflared with Gates Glidden the tip sizes used were 0.90, 1.1, and 1.3 mm and in the case of molars 0.50, 0.70, and 0.90 mm. This smaller size tip may also account for deeper penetration and more efficient removal of dentin.
The radiused pilot tip of the LA Axxess burs functions like the bearing on the end of a router bit guides the bur around the periphery of the pulp chamber and limits its lateral movement. Because its pilot tip diameter is reduced to 0.2 mm, the bur can also drop into canal orifices, allowing it to flare the orifice for a smooth, ledge-free transition from access to the canal.
LA Axxess burs also proved to be more efficient than Quantec Flare series. One of the causes could be due to its metal alloy properties. Stainless steel is used to manufacture these burs which have two advantages: Stainless steel is easier to grind to a sharp edge and in this application where cutting of a straight path to or into the canal is required; the stiffness of steel is a definite advantage over the flexibility of nickel titanium. This gives the LA Axxess burs a definite advantage over the Quantec Flare series instruments. Furthermore, LA Axxess burs have a sharper cutting edge in the blade than Quantec Flare series. Another factor that might account for its better performance is the reduced radial land in Quantec Flare series which limits the depth of cut, unlike the non-landed LA Axxess burs. After the LA Axxess burs have been used in the canal, Ni Ti files can be used easily to complete the biomechanical preparation.
Thus, it can be inferred from the study that the preflaring of canals improved the determination of anatomical diameter and among the instruments tested, LA Axxess burs were the most efficient in removing cervical interferences.
